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1 OOume mooKeHus

PaGouas mporpamma 1 (GOH OLIEHOYHBIX CPEACTB AUCIHUILTUHBI « DIEKTPOHUKAY COCTAB-
JICHbl B COOTBETCTBHM C TPeOOBaHUAMHU (PelepalibHOrO TOCyIapCTBEHHOIO0 00pa30BaTEIbHOIO
CTaHJapTa, YTBEPKIACHHOTO MpUKazoM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit ®e-
neparuu Ne 144 ot 28.02.2018, u ocHOBHOM TIpodeccCHOHaIBLHON 00pa30BaTEIHbHOM MTPOTrPaAMMBI
HOJATOTOBKH «DJIEKTPONPUBOJ U aBTOMATHKa» 1o HampasieHuto moarotoBku 13.03.02 « Dnek-
TPOIHEPreTHKA U DIEKTPOTEXHUKA ».

[TpakTHueckas MOAroTOBKA peajin3yeTcsl Ha OCHOBE:

- mpodeccuonanbroro cranaapra 40.180 «CITIEHUAJIMCT B OBJIACTHU ITPOEKTU-
POBAHUS CUCTEM DJIEKTPOITPUBO/IA». O6o6mennas tpynosas pynkuus: A. Odopm-
JICHHE TEXHUYECKOW TOKYMEHTAllMW Ha Pa3IMYHBIX CTAagusiX pa3padOTKU MPOEKTa CHUCTEMBI
AJIEKTPONPUBO/A.

- I[1C 40.180 T® 3.1.3 H3-2 MeToauKu BBIOJHEHUS PAaCYETOB JJIsl 9CKU3HOTO, TEXHUYE-
CKOT'0 ¥ pab0o4yero NpoeKTOB CUCTEMBI AIEKTPOIPUBOJIA

- T1C 40.180 T® 3.2.2 HY-6 BeimonHATh pacueTsbl, HEOOXOAUMBIC JIJIs1 pa3pabOTKA KOM-
MJIEKTa KOHCTPYKTOPCKOW TOKYMEHTAIMU JUIsl OTACJIBHBIX Pa3/iesioB MPOEKTa Ha Pa3IMYHBIX
CTaIUAX MPOEKTUPOBAHUS CUCTEMBI JIEKTPOIIPUBO/IA

3agaun @dopMHUpPOBaHUE TEOPETHYECKMX 3HAHUN MPUHIMIIOB pabOThl COBPEMEHHBIX

ANCHHIIINHEI MOJIYTIPOBOJIHUKOBBIX NPUOOPOB, MX OCHOBHBIX CBOMCTB M XapaKTEPUCTHUK;
nproOpeTeHNe HaBbIKOB UX UCIOJIb30BaHUs.

OcHoBHbIE dusnuecKkue 0CHOBBI PaOOTHI MOJYIMPOBOJIHUKOBBIX MPUOOPOB; MOITYIPOBOI-

pasienbl / TeMBI | HuKOBBIE AHOJHI, TPAH3UCTOPbI; TAPUCTOPHI; ONTOIIEKTPOHHBIE TPUOOPHI.

JUCLUIIIUHBI

2 IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHUS MO AUCHUILIMHE (MOIYJII0),
COOTHECEHHBIX ¢ HHAMKATOPAMHU JOCTHKEHUSI KOMIIeTeHIUii

[Tponiecc n3ydeHus: TUCHUIUTUHBI « DJIEKTPOHHUKA» HANpaBieH Ha (JOPMUPOBAHHE CIIETY-
foimx komnereHimii B coorserctBuu ¢ @I'OC BO u ocHOBHOI 00pa3zoBaTeabHOM MporpaMmoit
(Tabmuna 1):

Tabnuua 1 — KomnereHIMM 1 MHOMKATOPbI UX JTOCTUIKEHUS

KO,Z[ 1 HAMMCHOBAHHC I/IHI[I/IKaTopBI JOCTHIXXCHUA HJ'IaHI/IpyeMBIC PE3YIbTAThI
KOMIICTCHIIUU 06yquI/1$[ 110 JUCHHUITIIMHE

[TpodeccronanbHbIe

OIIK-3 Cnocoben npu- | OIIK-3.1 3naer QyHaameHTanb- | 3HaTh  (U3MUECKUE  OCHOBBI
MEHSTh COOTBETCTBYIO- | HbI€ 3aKOHBI NMPHPOJIbl, OCHOBHBIC | (YHKIIMOHUPOBAHUS 3JIEKTPOH-
mmi - pusukomareMaru- | GU3NYECKUE W MaTeMaTUYeCKHE | HbIX NMPUOOPOB, MX XapaKTepHu-
YEeCKUIl ammapar, METO- | 3aKOHBI CTHKH, TIapaMeTpbl M DJKBUBa-
Jbl aHaNIM3a M MOJEINHU- JICHTHBIE CXEMBI.

poBanus, Teopernyecko- | OIIK-3.2 Ymeer npumenars ¢u- | YMeTh paccUUTHIBATH OCHOBHBIE
ro M D3KCIEpUMEHTAIb- | 3MYECKUE 3aKOHBl M MaTeMaTHue- | MapaMeTpbl  MOJIYIPOBOJIHUKO-
HOTO MCCIICZIOBAHMS MPH | CKME METO/bI JUIS PELICHUs 3a/1a4 | BBIX HPUOOPOB M BJIEKTpUYe-
pemieHun  Mpo¢eccHo- | TEOPETUUECKOTO W TMPHUKJIAJHOTO | CKHE LENU MPHU UX UCIOJIb30Ba-
HaJIbHBIX 3a/1a4 Xapakrepa HUU.

OIIK-3.3 Bmaneer HaBbIikamu uc- | Biamere HaBbIKamMu  BBIOOpa
MOJIb30BaHMUS 3HAHUN (PU3UKU M | Pa3IMYHBIX THUIIOB JIEKTPOHHBIX
MaTEeMaTHKU NPU PEIIeHUU MpakK- | MOJYIPOBOJIHUKOBBIX MPHOOPOB
TUYECKHX 33]1a4 B 3aBHUCHUMOCTH OT OCOOEHHO-
CTEH UX PUMEHEHMUS.




3 MecTo IMCHMILIMHBI (MOYJI51) B CTPYKTYpe 00pa3oBaTebHOii MporpaMMsl

Jucrmmumaa « DIeKTPOHUKA» U3YJaeTCsl Ha BTOPOM KypCe B TPEThEM CEMECTE.

JlucruIuiiHa BXOJIUT B cocTaB Ojoka 1 «J/lucuurimebl (MOIYJIH)» M OTHOCUTCS K
«00s13aTEIbHON YacTH Y.

JIJis OCBOCHHMSI TUCUUILIMHBI HEOOXOUMBI 3HAHMS, YMEHUS, HABBIKH, COPMUPOBAHHBIC
B TIPOIECCE U3YYCHUS AUCHUILTUH «Du3ukay, «Xumusy, «TeopeTudeckne OCHOBBI AIEKTPOTEX-
HUKW», «DJCKTPOTCXHUYCCKHUE MAaTEPHAIIBI M 3JICMCHTBI JICKTPOHHON TEXHUKHN.

3HaHUS, YMEHHUS U HAaBBIKH, CQHOPMHPOBAHHBIE TIPH M3YYCHHH JUCHIUTLTAHBI
«DNEKTPOHHKA»», OYIyT BOCTPEOOBAHBI MPU W3YUCHUHU MOCICAYIOIIMX TUCIUILINH «CHitoBas
AIEKTPOHUKAY, «CUCTEMBI YIIPABICHUS JIEKTPOIPUBOIAMUY .

JucuumimHa «JIEKTPOHUKA) YaCTHYHO PeaTu3yeTcs B (hopMe MPaKTUYSCKOM MOrOTOB-
ku. [IpakTudeckast HOJrOTOBKA OpPraHU3yeTCs IyTEM IPOBEICHHS JIA00PATOPHBIX PabOT, BBITOJI-
HEHUS pacYCTHO-TpapuIecKor padoTHI.

JucuumimHa «DJIeKTPOHUKA» B paMKaX BOCIUTATEILHON paOOTHI HalpaBlieHa Ha BOCIIH-
TaHHE YyBCTBA OTBETCTBEHHOCTH, ()OPMHUPOBAHUE YMECHHS apryMEHTHPOBATh, CAMOCTOSTECIBHO
MBICITUTh, Pa3BUBACT MPO(EeCCHOHATBLHBIC YMEHHUS.

4 O0beM IMCHUIIMHBI (MOAYJIS1) B 3a4eTHBIX eIMHHUIAX € YKa3aHHeM KOJIN4YecTBa
aKa/JleMH4YeCKHX 4acOB, BbIIeJIeHHbIX HA KOHTAKTHYI0 padoTy 00y4Yarouxcs ¢
npenojgasaresemM (110 BUIaM Y4eOHbIX 3aHAAITHIT) M HA CAMOCTOATEJIbHYIO padoTy
00y4arIIHUXCs

O61as Tpya0eMKOCTh (00beM) NUCHUIUIMHBI cocTaBisieT 4 3.e., 144 akan. gac.
Pacnipenenennie oobeMa AMCUMITIINHBI (MOJYJIs) 110 BUAAM Y4€OHBIX 3aHATUN IIPEICTaB-

JIEHO B Tadymue 2.

Tabmuna 2 — O0beM TUCHUIUIMHBI (MOAYJIS) IO BHJIaM y4eOHBIX 3aHSATHIA

Bcero akagemu-

O0BbeM IUCHUIIINHBI
YeCKHUX 4aCoB

OO0miast TpyA0€MKOCTh TUCITUTLIUHBI 144

KonrakTHasi ayturopHasi padora o0y4aoummxcs ¢ npenoaansarejeM (1o 64
BH/JIaM Y4eOHBIX 3aHATHIi), BCEro

B ToMm uucie:

3aHATHA JIEKIMOHHOI0 THIIA (JIEKLIUU U UHbIE YUeOHbIE 3aHITHS, IIpEeNy- 32
CMaTpHBaroIlUe NMPEUMYIIECTBEHHYIO Nepeauy ydeOHoH HHPOpMaLny T1e-
JarorMyecKuMu pabOTHUKAMH )

3aHATHS CEMHUHAPCKOI0 TUNA (CEMHUHAPHI, IPAKTHUECKUE 3aHATHUS, IPaK- 32
TUKYMBI, 1a00opaTOpHbIe paboThl, KOJJIOKBUYMBI M MHbIE aHAJIOTUYHBIE 3a-
HSATHUS)

B TOM 4ucIe B popMe MPAKTUYECKON OATOTOBKU: 16

CamocrosiTeibHAs pa0oTa 00y4alOIIMXCSl M KOHTAKTHAas padoTa, BKIIIO-
Yarolasi rpyNnIoBble KOHCYJIbTAIlMH, HHIUBUAYAIBHYIO paboTy 00ydaro-
muXcsA € mpernoaaBaTCIsIMAu (B TOM YHCJIC MHINBUAYAJIbHBIC KOHCYJ'II)TaHI/II/I); 44
B3aMMO/IEIICTBHE B 3JIEKTPOHHOIN HH(OPMAIIMOHHO-00pa30oBaTeIbHOM cpeie
By3a

[TpomexxyTouHast aTTecTanus 00yJarmuxcs — « DK3aMeH» 36




5 Copepxanue JMCHMILIMHBI (MOAYJIfA), CTPYKTYPHPOBAaHHOE 110 TeMaM

(pasnenaM) C YKa3aHUEM OTBCACHHOI'O HA HUX KOJIHUYECTBA AaKAAEMUICCKHUX

4acoB U BUJ0B y4eOHOH padoThI

Tabnuna 3 — CtpykTypa U coepKaHue JUCIUILTUHBI (MOTyJIs)

HanmenoBanue pas3zneinos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yaeGHON pabOThI, BKJIHOYAsi CAMOCTOSTENBHYIO pa-
00Ty 00yJarmuxcs U TPYA0EMKOCTb (B Yacax)

KonraktHas padora
IIperoiaBaTesisi ¢ 00yJaloUMMHCS

Jlekuu CemuHapckue
(mpakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATHUS

CPC

Pa3znen 1 ®u3nyeckue 0CHOBBI paﬁoTbI MOJIYIIPOBOAHUKOBBIX l'[pPIﬁOpOB

Tema 1.1Knaccuduxanus TBepAbIX
Tel. DHepreTuyeckas AuarpaMma
TBep/bIX TeJd. OCHOBHBIC TApaMETPHhI
U CBOMCTBA MOJIYIPOBOIHUKOB.
DIIEKTPOMPOBOIHOCTh COOCTBEHHBIX
MOJIYTIPOBOTHUKOB, T€HEPALIUS U Pe-
KOMOWHaIMSI HOCUTEJIEH 3apsiaa

Bausinue TemiiepaTypsl U IIUPUHBI
3anpeleHHon 30861 Ha nponeccer
reHepaLuu.

Tema 1.2 D1eKTpONPOBOIHOCTD
MIPUMECHBIX MMOJYIIPOBOHUKOB,
ANIEKTPOHHBINA U JIBIPOYHBINA TOJY-
MIPOBOJIHUKH. 3aKOH JEHCTBYIOLIUX
Macc.

KoHLeHTpanus 0CHOBHBIX U HEOCHOB-
HBIX HOCUTEJEH 3aps0B, UX 3aBUCH-
MOCTb OT TeMIIepaTypbl. 30HHAs TUa-
rpamMma IMpUMECHOTO MOIYIIPOBOAHU-
Ka.

Tema 1.3 Tuddysus u npeiid Hocute-
nei 3apsaaa. [loaBUKHOCTE HOCUTENEH
u ko3 urment auddy3un. [TomHbrii
TOK B IOJIYITPOBOTHUKAX .

OcBoeHue yHuBepCaabHOro 1abopa-
TopHOro crenaa 87JI-01 «Jlyu» mis
UCCIIEIOBaHUS HJICKTPOHHBIX PUOOPOB

3aBHCUMOCTH TOABIKHOCTH OT THUTIA
HocuTenel 3apsaa, TeMreparypsl 1
MmaTepuaia Css3b ko3 duirienta
JUGPY3UN U TOABUKHOCTH.

Pasznes 2 [losrynpoBoAHNKOBBIE THOABI

Tema 2.1 ®usnueckue 0OCHOBBI 00pa-
30BaHUs AJIEKTPOHHO-ABIPOYHOIO Te-
pexozna. AHanu3 p-N nepexona B pas-
HOBECHOM U HEPaBHOBECHOM COCTOS-
HuU. HXEKIMs ¥ 9KCTpaKI sl HOCH-




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSITEIBHYIO pa-
00Ty 00yJarOIUXCsl M TPYJTOEMKOCTH (B 4acax)

KonraktHas padora
IIperoiaBaTelisi ¢ 00yJalouMMHCS

Jlekuun

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

TeJIeH 3apsaJa B p-N-nepexoiax.

CUMMETpUYHBIA U HECUMMETPHUYHBIN
p-n nepexon. BinsHue Temneparypsl
Y IIUPUHBI 3aIPEHICHHON 30HbI Ha
BBICOTY Oapbepa

Tema 2.2 BonbTamnepHasi xapakrte-
puctuka (BAX) uneanuznupoBanHOro
p-n-niepexoxaa. TemnepaTypHas 3aBU-
CUMOCTh TOKa UCATU3UPOBAHHOTO P-
N-nepexoja BelmpsMuTeNnbHbIN 1101

JlaG.pabota 1 - MccnenoBanue BhIIps-
MUTEJIBHBIX TAUOI0B.*

2*

BnusiHue renepaiimoHHoO-
PEKOMOMHALIMOHHBIX ITPOILIECCOB B
obnactu 06beMHOr0 3apsiaa Ha BAX
p-n-nepexona. Kommnonentsr oopat-
HOTO ¥ IIPSIMOTO TOKa peaJbHbIX p-N-
MIEPEXO0JIOB.

Tema2.3 EMkocTH P-N niepexoa.
Bunbr mpoboeB p-N mepexoaa U ux
OTIIMYMTENbHBIC TPU3HaKU. Bapukar,
CTaOUIIUTPOH.

Jla6.pabota 2 - UccnenoBanue ctabu-
JINTPOHOB. *

2*

ITocnegoBaTenbHOE U napaijieJIbHOC
COCAMHCHHUEC JUOA0B AJId CHIIOBBIX
QJICKTPUYCCKUX CXCM

P

aznen 3 Tpanzucropsl

Tema 3.1 Hasnauenue u xiaccudu-
Kalusi TPaH3UCTOPOB. bumnosspHbIit
TPaH3HUCTOP: YCTPOHCTBO U OCHOBHBIE
¢du3nUecKre NpoIecchl.

PexumMbl paboThl, 3aBHCUMOCTH KO-
3 dUIMEeHTa YCUICHHS [0 TOKY OT
HaNpsHKCHUS U TOKA.

Tema 3.2 Cxembl BKIIIOUEHUS TPaH-
3uctopa Ob, O2,0K. Crarnueckue
XapaKTEPUCTHKU U MapaMeTphl.
Harpy3o4dHast XapaKTepHuCTHKa TPaH3HU-
cTopa.

Jla6.pabora 3 - MccnenoBanue cratu-
YECKUX XapaKTEPUCTUK U QU3UUCCKUX
napaMeTpOB MaJIOMOIIHOTO TPaH3H-
cropa B cxeme Ob*

4*




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSITEIBHYIO pa-
00Ty 00yJarOIUXCsl M TPYJTOEMKOCTH (B 4acax)

KonTaktHas padora

IIperoiaBaTelisi ¢ 00yJalouMMHCS

Jlekuun

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

YcunuTensHble CBONCTBA OUITOISp-
HbIX TpaH3ucTopos ¢ Ob, O3 u OK.
TpaH3uCTOP KaK dJIEKTPOHHBINA KIIFOY.

Tema3.3 BinusiHue TeMneparypsl Ha
BAX tpansucropa. BT kak yerbipex-
NOJIOCHUK DKBUBaJICHTHas cxema. h-
1apaMeTpsl TPaH3UCTOPA.

Jla6.pabora 4 - VccnenoBanue cratu-
YECKHX XapaKTEPUCTHK U (PU3UIECKUX
napaMeTpoB MaJIOMOIIHOTO TPaH3H-
cropa B cxeme OD*

4*

CocTaBHOM TPaH3UCTOP U €ro CBOIi-
cra. [IpenenbHO-10MTyCTHMBIE TTapa-
METPBL.

Tema 3.4 YHunossipuele (IOJIeBbIC)
TPAaH3UCTOPHI, UX KIACCUPHUKAIHS U
ycnoBHbIe 0003HayeHus. [IpuHImn
nercreus [IT ¢ ynpasistiromum p-in
NePExX0JI0M

Jla6.pabota 5 - UccrnenoBanue mnose-
BOr'0 TPAH3HUCTOPA C YIPABIISIIOIIAM
p-n mepexoioM

Tema 3.5 XapakTepuCTHKU U nIapa-
METpbI. DKBUBAJICHTHAs cCXeMa IoJie-
BOT'O TPAH3HUCTOPA.

BausiHue BHEIIHUX (aKTOPOB Ha Xa-
pakTepucTuku U napamerpsl [T

Tema 3.6 IToneBbie TpaH3UCTOPEI €
M30JIMPOBAHHBIM 3aTBOPOM: CTPYKTY-
pa, IPUHIMI JEHCTBUS, CTATUYECKUE
XapaKTePUCTUKU

YacToTHBIC CBOMCTBA MOJIEBOTO TPaH-
3UCTOpPA

Tema 3.7 ITpunuun padotsr IGBT —
TPaH3HUCTOPA, CTPYKTYpa IIAHAPHOTO
IGBT, skBuBanenTHas cxema IGBT.
[TapameTpsl U XapaKTEPUCTUKH
IGBT..

Cpasaenune M/III- GunonspHoro
TpaH3ucTopa: (pusnyeckre CBOMCTBa
1 0COOEHHOCTH JKCIIITyaTaluu

Pasznen 4 Tupucropsl

Tema 4.1 [lonynpoBOAHUKOBBIE TH-
puctopsl. Knaccudukarms THpUCTO-

2




HanmenoBanue pas3znenos, TeM U CO-
JepKaHue MaTrepuaia

Bunpl yue6HOM paboThl, BKIIIOYAsi CAMOCTOSITEIBHYIO pa-
00Ty 00yJarOIUXCsl M TPYJTOEMKOCTH (B 4acax)

KonraktHas padora
IIperoiaBaTelisi ¢ 00yJalouMMHCS

Jlekuun

CemuHapckue
(npakTuueckue
3aHATHUSA)

JlaGopaTopHbie
3aHATUS

CPC

poB. YCTpOHCTBO TUPUCTOPA U 00-
JacTh npumeHenus. [Tpunuun nei-
CTBUS JUHUCTOpA U TpUHHUCTOpa [(u-
HaMHUYECKHE IMapaMeTpbl THPUCTOPA

Jla6.pabota 6 - UccrienoBanue TpuHU-
cropa®

4*

Craruyeckue mapameTpbl TUPUCTOPA.
Crioco0bI mepeKIIIoYeH st 0THOOIepa-
IIMOHHOT'O THPUCTOpA

Tema 4. 3 CUMMETpPUYHBIC THPHCTOPHI
- THPUCTOPBI, IPOBOJISIINE B 0OPATHOM
HarnpasJieHUH. BiusHue TeMnepaTypsl.

I[I/IHaMI/ILICCKI/Ie mapaMeTpbl TUPUCTO-
pa

Paznen 5 OnTosnekTpoHHbBIE TPHOOPHI

Tema 5.1 [IpuGopsl ¢ BHyTpEHHUM
doTodadhdexkroM: GoTope3nucTopsl,
dboTouoabl, HOTOTPAH3UCTOPHI, (o-
TOTHPHUCTOPBI.

Jla6.pabota 7 - MccrnenoBanue nomiy-
IPOBOJHUKOBBIX ()OTONPUEMHHUKOB

OCHOBHBIE TTApaMETPbI, XapaKTEPH-
CTHUKHU U OCOOEHHOCTH MMPUMCHCHU A
dboronpubdopon

Tema 5.2 Cerousnyyaromiie npudo-
PbI, ONITUYCCKHUE KaHAJIbI, IPUCMHHUKHU
CBETa, ONITPOHBI — IPUHIIHIT JCH-
CTBH, OCHOBHBIC MaPaMCTPEI.

Jla6.pabota 8 - MccnenoBanue quoa-
HBIX U TPAH3HUCTOPHBIX OIITPOHOB

IIpenmy1iuecTBa 1 HEIOCTATKH OII-
TpoHOB. TpeboBanus, IpeabsBIIsie-
MBI€ K JIEMEHTaM ONITPOHA

UTOoIro
10 JUCHUILIMHE

32

32

44

* peanuzyetcs B (hopMe MpaKTUYECKON TOATOTOBKHU

6 BueayautopHas caMocTOsITe/IbHasi padoTa 00y4aloIMXcs M0 JMCHUIINHE

(Mony.J10)

[Ipu mmaHUpoOBaHWU CaMOCTOSITENILHOW pPabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBO/I-
CTBOBATHCSI CIEAYIOIINM paclpeieIeHHeM YacOB Ha CaMOCTOATENbHYIO paboTy (Tabmnwuia 4):




Tabnuna 4 — PekoMenayeMoe pacrpesielieHue 4acoB Ha CaMOCTOSITENIbHYIO padoTy

KoMIOHEHTBI CaMOCTOATENbHON PadoThI KoanuecTBo yacoB
M3ydeHne TeoOpeTHUeCKUX Pa3/ieoB JUCIUILIMHBI 20
IToaroToBKa K 3aHATUSM CEMUHAPCKOTO THUIIA 18
IToaroroska u opopmiernue «PI'Py 6
44

7 OueHoYHBbIE CPEACTBA /IJIs1 MPOBeIEHUS TEKYIero KOHTPOJISl U
MPOMEKYTOYHOM aTTeCTAMU 00YYAOIIMXCS 1O JUCHUILINHE (MOYJII0)

@OHJT OLEHOYHBIX CPEACTB ISl MPOBEIEHUS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTU H
IIPOMEKYTOUYHOM aTTecTauuu npeacrasieH B [Ipunoxenun 1.

[TonHbIN KOMITJIEKT KOHTPOJBHBIX 33IaHUM UM MHBIX MaTEPHAIOB, HEOOXOAUMBIX IS
OILICHMBAHUA PE3yJIbTAaTOB OOYyYEHHUs MO JUCIHMILIUHE (MOIYIIO), MPAaKTUKE XPaHUTCS Ha Ka-
benpe-pa3paboTynKe B OYyMa)KHOM M JICKTPOHHOM BHUJIC.

8 VYueOHO-MeTOAUYecKOe H MHPOPMAIIMOHHOE 00ecTedeHne JUCITHIIMHBI
(Moay.Jis)

8.1 OcHoBHasi uTEpaTypa

1) VYwmpuxun, B. B. ®u3nyeckre 0CHOBBI 3JIEKTPOHUKH [DIEKTPOHHBIN pecypc] : yueo-
Hoe mocobue / B.B. YMpuxun; Yaukom CepBuc. - M.: Ansda-M: HULL Undpa-M, 2012. - 304
c. // ZNANIUM.COM: »51eKTpOHHO-OMONHMOTeYHass cucTeMa. — PexuMm  jJocTyma:
http://www.znanium.com/catalog.php, orpanudenHsiii. — 3ari. ¢ 3KpaHa.

2) TIlaceinkos, B.B. IoxynpoBoaHukoBbie puOopsl : yueOHUK ais By3oB / B. B. Ila-
cerHKOB, JI. K. Yupkun. - 9-¢ usn., crep. - CII6.: JIans, 2009; 2006; 2003; 2002; 2001. — 480 c.

3) HasbyioB B.H. ®usnveckre OCHOBBI ONTOIIEKTPOHUKU [DICKTPOHHBIA pecypc] :
yaeOHoe nmocodue / B.H. JlaBb110B. — DIJIEKTPOH. TEKCTOBBIC JaHHBIC. — Tomck: ToMckuii roc-
YIapCTBCHHBIA YHHUBEPCHTET CHUCTEM YIpaBICHUS W paauodsiekrponuku, 2016. — 139 c. —
2227-8397. — Pexum gocryma: http://www.iprbookshop.ru/72209.html, orpanuuenHbIii. —
3ari. ¢ ’KpaHa.

4) bynpeiueB A.JL. DnexktpoHHbIE MpHOOpHI [DnekTpoHHbIM pecypc]/ A.JI. Bynbiues,
I[L.M. JIsmun, E.C. TynuHoB. — DneKTpoH. TeKkcToBbIe AaHHbIe. — Capartos: [IpodobOpazona-
HHE, 2017. — 399 C. — 978-5-4488-0130-3. — Pexxum JOCTYyTa:
http://www.iprbookshop.ru/64054.html, orpanudenssriii. — 3ari. ¢ skpaHa.

8.2 JlonmoJHUTEIbHAs JIUTEPATYypa

1) TeepaorenbHas AJIEKTpOHUKA: Y4yeOHOe mocodue st By3os/ D. H. Boponkos, A. M.
I'ynses, . H. Mupomnukosa, H. A. Hapsikos. - M.: Akagemus, 2009. — 318 c.

2) TIlamromkun, H. H. ®usuka moaynpoBOJAHUKOB M MOJYIPOBOJHHKOBBIC MPHOOPHI
[DnexTpoHHbIi pecype] : yueOHoe mocobue / Ilanromkun H.H. - Boponex:BI'JITY um. I'.®.
Mopo3sosa, 2016. - 131 c¢. // ZNANIUM.COM : snekTpoHHO-OMONIHOTEYHAs cucTeMa. — Pexum
nocryna: http://www.znanium.com/catalog.php , orpanuueHHsbIi. — 3ari. ¢ sKpaHa.

3) bappiOnH A. A. DIIEKTPOHUKA B MUKPOJICKTPOHUKA [ DJIEKTPOHHBIN yIeOHUK]: (PU3HKO-
TEXHOJIOTUYECKHE OCHOBBI YueOHoe nocodue / bapeionn A. A.. - @usmariut, 2008. - 424 c. - Pe-
xwum pocryna: http://iprbookshop.ru/12972

4) JlaBbimoB B. H. ®dusmyeckre OCHOBBI ONTOANIEKTPOHUKH [DJIEKTPOHHBIH yYEOHUK]:
yueOHoe nocooue / JlabiioB B. H.. - ToMckuil rocyaapcTBEHHbIN YHUBEPCUTET CUCTEM YIPABICHUS
U paguossexTporuky, 2010. - 139 c. - Pexxum nocryna: http://iprbookshop.ru/13872
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8.3 MeTOHI/I‘IECKl/Ie YKa3aHUuA QJIA CTYACHTOB 110 OCBOCHHIO JTUCHUIIJINHBI

1) KombitoB, C.M. TBepnoTenbHas snekTpoHuka: Merogudeckoe mocoowue. / C.M.
KonreiToB (aBTOp-coctaButenb) — Komcomonbsck-Ha-Amype: I'OYBIIO «Komcomonbckuii-Ha-
Amype roc. Texs. yu-t», 2003. — 179 c.

2) KomnpiToB, C.M. TBepaoTenbHas 31eKTpOHUKA: MeToIu4ecKknue yKa3aHus K J1abo-
patopubiM pabotam / Coct. C.M. KombitoB — Komcomonbck-Ha-Amype: 'OYBIIO «Komco-
MOJIbCKMI-Ha-AMype roc. TexH. yH-T», 2002. — 40 c.

3) Kombrto, C.M. KBaHTOBas 1 onTHYecKas MJIEKTPOHUKA: MeToandeckoe mocoowue.
/ C.M. KombITOoB (aBTOp-cocTaBuTenh) — Komcomonbck-Ha-Amype: TOYBIIO «Komcomoib-
CKui-Ha-AMype roc. TexH. yH-T», 2003. — 179 c.

4) KombitoB, C.M. KBantoBas u ontuueckas 3JMeKTpoHUKa: MeTtoaudyeckue ykaza-
HUA K JabopaTopHbiM padotam. / C.M. KonbitoB — Komcomoinbck-Ha-Amype: TOYBIIO «Kom-
COMOJIbCKUI-Ha-AMype roc. TeXH. yH-T», 2002.-31 c.

5) I'pundenpa, C.H. ®uzndeckue 0CHOBBI ANEKTPOHUKU: Meroaude nocobwue. /
C.H.I'pundensn (aBrop-cocraButenb) — Komcomonbck-Ha-Amype: ['OYBIIO «Komcomoub-
CKMil-Ha-AMype roc. TexH. yH-1», 2004. — 19 c.

8.4 CoBpemennbie npodeccuoHaTbHbIE 623bI JAHHBIX U HH(OPMALIMOHHBbIE
CIPaBOYHbIE CHCTEMbI, HCIOJIb3yeMble MPHU 0CYLeCTBIEHUH 00pa30BaTeIbHOI0
npouecca no JUCHUIINHE

1) DnexrponHo-6ubaKOTeYHAs cucteMa ZNANIUM.COM - http://www.znanium.com
2) DnektpoHHO-OMOMMOTeuHas cuctema IPRbooks - http://www.iprbookshop.ru

8.5 IlepeyeHb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH
«HTepHET», HEOOXOAMMBIX /JIsl OCBOECHHS TUCIHUILTHHBI (MOTYJIs)

1) Eropos, H. M. Dnekrponuka. Bepcusi 1.0 [DnekTpoHHBII pecypc]: KOHCIEKT JIeKIUit
/ H. M. Eropos. — OnektpoH. aaH. (3 M0). — Kpacunosipck: UTIK CDY, 2008. — 330 c. - Pexxum
nocryna: http://files.lib.sfu-kras.ru/ebibl/umkd/48/u_lectures.pdf

2) TlonympoBoauuku. TexHuueckas MHPOPMAIUS, TEXHOJIOTHH U XapaKTEPUCTHKU. -
Pexxum moctyna: http://www.symmetron.ru/suppliers/infineon/

3) VYueOHbIil 1Ta0OPATOPHBIA CTEH] O DJICKTPOHUKE JUISA U3YUYCHUSI MMOIYIPOBOTHUKO-
BeIX pubopoB LESO3. - Pexxum moctyna: http://www.labfor.ru/devices/leso3

4) Topowun. [onesznas napopmanus. [TomynpoBoAHHKOBBIE TPUOOPHI U YCTPOWCTBA Ha
uX OocHOBe. - Pexxum nocryna: - www.toroid.ru/polprovod.html

5) MHudopmarnmonnas cucrema "EnuHoe 0KHO gocTyna K 00pa3oBaTeibHBIM pecypcam”
[DnexTponHbIit pecypc]. - Pexxum qoctyma: http://window.edu.ru/

8.6 JIunmeH3nMoHHOE U CBOOOTHO PACIPOCTPAHsIEMOe MPOrPaMMHOe oDecreyeHue,
HCIOJIb3yeMoe IIPH OCYIIECTBJIEHHH 00pPa30BaTeILHOTO MpoLecca

o AMCIMIIJINHE

Tabmuna 5 — [lepeuenb uCHoab3yeMOro MporpaMMHOro o0ecredeHus

Haumenopanue 110 PexBusuThI / YCJIOBUSA NCTIOJIb30BAHU

OpenOffice CBoOoHAs TUIIEH3US, YCIOBHS UCTIONB30BaHUS IO CCHUIKE:
https://www.openoffice.org/license.html
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9 Opranmaunonﬂo-nez{arornqecmle yciaoBusi

Opranuzanus 00pa3oBaTeIbHOTO MPOIECCa PeriJaMeHTUPyeTCss y4eOHbIM IJIAHOM M pac-
nucaHueM y4deOHbIX 3aHATUU. SI3bIK 00yueHus (mpemnojaBaHus) - pycckuil. g Bcex BUAOB
ayJIUTOPHBIX 3aHATUHN aKaJeMUUYECKUN Yac yCTaHABIMBAETCS MPOJIOJIKUTENBHOCTBIO 45 MUHYT.

[Ipu dbopmupoBanuu cBoei WHAMBHAYaJTbHON 00pa3oBaTeNbHON TpaeKTOpHH O0yuaro-
IIMKCS UMEET MPaBO Ha Mepe3ayeT COOTBETCTBYIOUINX TUCIUIUIMH U MPO(ECCHOHATBHBIX MOJY-
Jieil, OCBOEHHBIX B IpoIlecce MPEAIIECTBYIOMEro 00yueHus, KOTOPBI 0CBOOOXkAaeT 00yydarole-
rocsi OT HEOOXOUMOCTH UX MMOBTOPHOTO OCBOCHUSI.

9.1 O0pa3oBaresibHbIE TEXHOJIOTUH

VYyeOHbIi MpoIecC MpH MpenojaBaHuid Kypca OCHOBBIBACTCS HA MCIIOJIB30BAHUU TPaIu-
IIUOHHBIX, THHOBAIIMOHHBIX M MH(MOPMALMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH. TpaauuuoH-
HBbIC O6pa3OBaTeJIbHBIe TCXHOJIOTHHU MPCACTABJICHBI JICKIIUAMHW U CEMHUHAPCKUMU (HpaKTI/I‘ICCKI/I-
MH) 3aHATHAMU. VIHHOBallMOHHBIE 00pa30BaTEe/IbHbIE TEXHOJIOIMH UCIIONIB3YIOTCS B BUJE HMIUPO-
KOTO IIPUMEHEHUS! aKTUBHBIX M MHTEPAKTUBHBIX (OPM MpoBeneHus 3anatuil. Mudopmanmonusie
o0Opa3oBaTeNbHbIE TEXHOJIOIMH PEATM3YIOTCS IyTeM aKTUBU3ALUU CaMOCTOSTENbHON paboThI
CTYZCHTOB B HH(OPMAIIMOHHON 00pa30BaTeIbHOI cpefe.

9.2 3aHATUA JEeKIUOHHOI0 THIIA

JIeKMOHHBIN KypC IpeJIoyiaraeT CUCTEMaTU3MPOBAHHOE U3JI0KEHHE OCHOBHBIX BOIPO-
COB yueOHOrO IJIaHa.

Ha niepBoii niekuuu 1ekTop 00s13aH NpeaynpeuTh CTYAECHTOB, IPUMEHUTENBHO K KAaKOMY
0a3oBoMy y4eOHUKY (ydyeOHHUKaM, yueOHBIM TOCOOHSIM) OyIeT MPOUUTaH KypC.

JIeKIMOHHBIN KypC AOJDKEH JaBaTh HaMOONIbIIHMK 00beM WH(pOpMaNUU U 00ecreunBaTh
6osee rirybokoe NOHMMaHKUE Y4eOHBIX BOIPOCOB P 3HAUUTEIBHO MEHbIIEH 3aTpare BpEMEHH,
4eM 3TO TpedyeTcs OONBIINHCTBY CTYJ€HTOB Ha CAMOCTOATEIBHOE U3YYEHUE MaTepuaa.

9.3 3aHATHS CEMUHAPCKOI0 THIIA

CeMMHApCKUE 3aHATHS IPEICTABIIAIOT COO0H ETAMU3AUIO JIEKITHOHHOTO TEOPETHYECKO-
ro MaTepuasa, IpoBOJAATCS B LEJAX 3aKPEIJICHUsI Kypca U OXBaThIBAIOT BCE OCHOBHBIE pa3fieibl.

OcHoBHOH (OpMOI1 NTPOBE/IEHUSI CEMUHAPOB SBJISAETCS 00CYyXAeHHEe Hanbosee mpooiem-
HBIX U CIIO)KHBIX BOIPOCOB IO OTAEIBHBIM TE€MaM, a TakXke pa300op MpUMEpOB M CUTyallUd B
ayIUTOPHBIX YCIOBUSAX. B 00s3aHHOCTH TpemojaBaressi BXOIAT: OKa3aHUE METOIUYECKOM Io-
MOIIH U KOHCYJIbTUPOBaHHUE CTY/IE€HTOB [0 COOTBETCTBYIOIMM T€MaM Kypca.

AKTHBHOCTH Ha CCMUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CIACAYIOIIUM KPUTCPUSAM!

* OTBETHI Ha BOIIPOCHI, ITpeJIaraeéMble MpernoiaBaTesiem;

* y4acTHe B JUCKYCCHAX;

* BBITTOJIHEHHE MTPOEKTHBIX U UHBIX 33JaHUH;

* ACCHCTHPOBAHME TPENOIABATENIO B IPOBEICHNUN 3aHATHIA.

OTBeT foJKeH ObITh apryMEHTHPOBAHHBIM, Pa3BEPHYTHIM, HE OJTHOCTIOKHBIM, COJIEPKATh
CCBIJIKHM Ha UICTOYHHKU.

Jloknaznpl U ONIIOHMPOBAHHE JOKJIAJ0B MPOBEPSIOT CTENEHb BIIAJAECHUS TEOPETHUECKUM
MaTepHajioM, a TaK’Ke KOPPEKTHOCTh U CTPOTOCTh PACCYKIICHHH.

OrneHrBaHuE 3aJaHU, BBHIOJHEHHBIX Ha CEMHUHAPCKOM 3aHATUH, BXOJUT B HAKOIUICH-
HYIO OIICHKY.

9.4 CamocTosiTesqibHasA padoTa 00y4arOIMXCcsl 10 JMCHUILIHHE (MOLYJTI0)

CamocrosTenbHas paboTa CTyIE€HTOB — 3TO NPOLECC aKTUBHOIO, IEJIEHANPaBIEHHOTO
nproOpeTeHus CTYIEHTOM HOBBIX 3HaHUH, yMEeHUI 0e3 HEeMOCPeICTBEHHOIO y4acTus Mpernojia-
BaTelsl, XapaKTEepU3YIOIUNCA MPEAMETHON HampaBlIEHHOCTHIO, 3(P(GEKTUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ysbTaToB AEATEILHOCTH 00yUaroImerocs.
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Llenu caMmocTOsTETLHON pabOTHI:

* CUCTEMAaTH3alysl U 3aKPEIUICHUE MOJIyYEHHBIX TEOPETUYECKUX 3HAHUHN U NMPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOJeHne U pacllupeHre TEOPETUYECKUX 3HAaHUM;

- (hopMUpOBaHME YMEHUH HCIIOJIB30BaTh HOPMATUBHYIO U CHPABOYHYIO JIOKYMEHTAIIMIO,
CIELUAJIBHYIO JINTEPATYPY;

* pa3BUTHUE [T0O3HABATEJIbHBIX CIIOCOOHOCTEN, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BaHHOCTH;

- (hOpMHUPOBAHHUE CAMOCTOSTEILHOCTH MBILIUICHUS, TBOPUYECKOM MHUIIMATHBBI, CIOCOOHO-
CTEH K CAaMOPA3BUTHUIO, CAMOCOBEPIIECHCTBOBAHUIO M CaMOpeaIN3aliy;

* Pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUHN U aKaJIEMUYECKUX HABBIKOB.

CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS MHAWBUIYAIBHO WM IPYNIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT II€JIH, 00BeMa, YPOBHS CIIOKHOCTH, KOHKPETHOW TEMAaTHKHU.

TexHoorust oOpraHu3ay CaMOCTOSTEIbHON pabOThI CTYJEHTOB BKIIIOYAET MCIIOJIb30Ba-
HUe WH(POPMAIMOHHBIX U MaTEPUATBbHO-TEXHUYECKHX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAYJUTOPHOM CaMOCTOATENBHOM PabOThl CTYAEHTOB MOXKET
NPOXO/UTH B MMCbMEHHOM, YCTHOW WIJIM CMEIIaHHOH (hopme.

CryneHTbl JOJDKHBI HOJXOAUTh K CaMOCTOATENBHOM paboTe Kak K HauBakHeimemy
CPEACTBY 3aKPEIICHUS W PA3BUTHUS TEOPETUUYECKUX 3HAHWH, BHIPAOOTKE €AMHCTBA B3IIIAO0B HA
OTJeJIbHBIE BOIPOCHI Kypca, IPUOOPETEHHs OIPEIeICHHBIX HAaBBIKOB M MCII0JIb30BaHUs Ipodec-
CHOHAJIbHOW JINTEPaTypHI.

9.5 MeToanueckne yKa3aHus il 00y4AOUIMXCS 10 OCBOCHMIO U CHMILIMHBI

[lpr w3yyeHMH AMCUUIUIMHBI OOYYArOIIMMCS LEIeCOO0pPa3HO BBHIMOIHATH CIEAYIOIINE
PEKOMEH 1aIU K

1. I3y4enune y4eOHON AUCIUTUIMHBI JTOJDKHO BECTUCH CHCTEMATUYECKH.

2. Ilocne u3ydeHHs Kakoro-auoo paszzena mo y4eOHUKY WIIM KOHCIIEKTHBIM MaTepuaiaM
PEKOMEHAYETCS TI0 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPEACTICHHS, TIOHATHS pa3Jie-
na.

3. Ocoboe BHUMAHUE CIEAYET YACIUTh BHITIOJHEHUIO OTUYETOB 10 MPAKTUYCCKUM 3aHSATH-
M Y UHAMBHUIYaJTbHBIM KOMILJIEKCHBIM 33/IaHUSIM Ha CAMOCTOSTEIbHYIO paboTy.

4. Best TeMaTrka BOTIPOCOB, M3YY9aeMBIX CaMOCTOSITEIBHO, 3a/1a€TCS Ha JISKIUSAX MPETio-
naBaTteneM. MM ke MaroTcs UCTOYHHMKH (B TIEPBYIO OYepelb BHOBb M3/IaHHBIE B MEPUOIUYECKON
HAYYHOI JTUTeparype) Uit 0ojee AeTATbHOTO MOHUMaHHs BOIIPOCOB, 03BYYEHHBIX Ha JICKIINH.

[Tpu camocTosTensHON MPOopaboTKe Kypca 00y4aromuecs 10JKHbI:

* IPOCMATPHUBATH OCHOBHBIE OTIPENIEICHNUS U (DAKTHI,

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM HA JIEKIIMOHHOM 3aHATUM MaTepHall U JOIOJHUTH
€ro ¢ y4eTOM PEKOMEHJOBAHHOM MO JaHHOU TeME JIMTepaTyphl;

* U3YYHUTh PEKOMEHIOBAHHYIO JINTEPATYPY, COCTABISAThH TE3UCHI, AHHOTAIIUN U KOHCIIEKTHI
HanOoJiee BAXKHEIX MOMEHTOB;

* CAMOCTOSITENIHO BBITIOJIHATD 3a/IaHUs1, aHATIOTUYHBIE TMPEJiIaraeMbIM Ha 3aHATHUSX;

* UCTIOJIB30BATh JIJIsl CAMOIIPOBEPKH MaTeprabl (POH/Ia OLIEHOYHBIX CPEJICTB.

MeToanyeckue YKa3aHUs PH padoTe HAJl KOHCIIEKTOM JeKIMH

B xo/e JeKIMOHHBIX 3aHATHI HEO0OXOAMMO BECTH KOHCIIEKTHPOBAHHE Y4eOHOTO Mare-
puana. O0pamiath BHUMaHHE Ha KaTeropuu, (GOpMYIUPOBKH, PACKPHIBAIOIINE COJIEPIKAHUE TEX
WIA WHBIX SBJICHUH W TPOIECCOB, HAYYHBIC BHIBOABI M NMPAKTUYECKHE PEKOMEHIAINH, TTOI0XKH-
TEbHBIN OMBIT B OPATOPCKOM HUCKYCCTBE. JKenaTeNbHO OCTaBUTh B pabO4MX KOHCIEKTaX MO,
Ha KOTOPBIX JeNaTh MOMETKH U3 PEKOMEHI0BAaHHOH JIUTEPATYPHI, JOTIOIHSIOIINE MaTepHrai mpo-
CIIYIIIAaHHOM JIEKITNH, a TaK)Ke MOJYEPKHUBAIOIINE 0COOYIO0 BaXXHOCTh T€X WM WHBIX TEOpETHUE-
CKUX TOJIOKEHH. 3a/1aBaTh MPETOIABATENI0 YTOYHSIONINE BOTIPOCHI C IIETBI0 YICHEHHS Teope-
TUYECKUX TMOJIOKEHUH, pa3pelIeHHsI CIIOPHBIX CUTYaIUH.
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MeTtoanyeckue yKka3aHus 110 CaMOCTOATEJbHON padoTe HA/L M3YyYaeMbIM MaTepua-
JIOM M IIPH NOATO0TOBKE K NPAKTHYECKUM 3aHATHAM

HaunnaTh Haj0 ¢ U3y4eHHus: peKOMEHA0BaHHOH JuTepaTypbl. Heo0X01mmMo NOMHUTB, YTO
Ha JIEKIIMM OOBIYHO PAaccCMaTpHUBAETCS HE BEChb MaTepHall, a TOJbKO ero yacTb. OcTalibHas ero
YacTh BOCIIOJIHSICTCS B IIPOIIECCE CaMOCTOSATENIbHOM paboThl. B ¢Bs3M ¢ 3THM paboTa ¢ peKOMeH-
JIOBaHHOW JUTeparypoil oOsi3aTenbHa. Oco0oe BHUMaHUE IPU 3TOM HEOO0XOAUMO OOpaTHTh Ha
COJIepKaHNE OCHOBHBIX IOJIO)KEHHH M BBIBOJOB, OOBSICHEHHE SBICHUN W (PaKTOB, YSICHEHUE
IIPAKTUYECKOIO MPWIOKEHUS PacCMAaTPUBAEMBIX TEOPETUYECKMX BOIPOCOB. B mpouecce 3ton
paboThl HEOOXOIMMO CTPEMHUTHCS MOHATH U 3alIOMHHUTH OCHOBHBIE TOJIOKEHUS paccMaTpuBae-
MOT0 MaTepuaia, IpUMepHl, MOSCHSIIOIIUE €ro, a TaKKe pa3o0paThCs B WIUIFOCTPATUBHOM Mate-
puaie.

Mertoauyeckue yKasaHus 1o BoinoaHenno PI'P

IIpu BemonHenun PI'P Hy:KHO M3y4uTh MaTEpHUal IO TEME COOTBETCTBYIOIIETO pa3era.
[TonoGpats moaxoasue GopMyibl s pereHus 3aaad. ['paduxku BAX crpouTs Ha MIILTUMET-
poBoii Oymare, 1100, UCTIONB3Ys MporpaMMHbIe TPOAYKTel. PI'P odopmisercs na popmare A4,
coriacHo PJI 013-2016.

10 Onucanue MaTepuaIbHO-TEXHUYECKOT0 00ecriedeHusi, He0OX0AMMOTO JIJIsI
ocyuiecTBJIeHHs 00Pa30BaTEeIbLHOIO NMpolecca Mo AUCHUILINHE (MO1YJII0)

10.1 YueOHo-1a00paTOpHOE 000PYT0BAHHE
Tabnuna 6 — Ilepeyens 06opyaoBanus 1adoparopun

HaunmenoBanue aynuropuun

Ayzuropust (raGopatoprn)

Hcnonb3yemoe o6opyoBaHue

304/3 JIaGopatopus IIeKTPOHUKH YHuBepcanbHbIe TabopaTopHbIe cTeH s 87-01
«Jlya»

10.2 TexHu4eckue U 3JIEKTPOHHbIE CPEICTBA 00yUYeHH s

JIeKIMOHHbIE 3aHATUS

Aynuropuu ISl IEKIMOHHBIX 3aHATHI YKOMIUIEKTOBaHbI MEOEIBI0 U TEXHUUYECKUMHU Cpejl-
CTBaMU OOYYEHUS, CIY>KAIUMU Il IPEACTaBIeHHs yueOHON MH(popManuu OOJBIION ayIuTo-
pun (HaOOpbI JAEMOHCTPALMOHHOTO 000PYAOBaHUS (IIPOEKTOpP, SKpaH, KOMIBIOTEP/HOYTOYK),
y4eOHO-HarIAAHbIE TOCOOUS, TEMAaTHUECKNE HIUTIOCTPALIUN).

Jns peanuzanuy JUCHMILIMHBI TOATOTOBJIEHBI CIIEAYIONINE MPE3CHTALUN:
1. dusnueckue 0CHOBBI pabOTHI MOJIYTIPOBOAHUKOBBIX IPUOOPOB

2. TloxynpOoBOJHHKOBBIE THOIBI

3. Tpan3ucropsl

4. Tupuctopsl

5. OnTOo31eKTPOHHBIE TPUOOPHI

JlaGoparopHble 3aHATHS

s mabGopaTopHbIX 3aHATHH Hcnonb3yeTca ayautopus 304 kopmyc Ne3, ocHaleHHas
00opyI0BaHrEM, YKa3aHHBIM B Ta0JI. 8.

CamocrosrenbHas paboTa.

[TomereHust 11si CaMOCTOSATEIBLHON paOOThl OCHAIICHBI KOMITBIOTEPHON TEXHUKOU C BO3-
MO>KHOCTbBIO TOJKIIOYEHUS K ceTH «VIHTEpHET» U TOCTYNOM K AJIEKTPOHHON MH(OPMAIIMOHHO -
oOpazoBarenbHol cpene KHAT'Y:

- yutanbHbIi 3a1 HTh KHAT'Y;

- KOMIIbIOTEepHBIE Ki1acchl (ayn. 211 kopryc Ne 3).

11 Uuble cBeaenus
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MeToanuyecKue PEKOMEHAAMHA 110 oﬁyqe}mm JIMI ¢ OTPAHNYCHHBIMH BO3MOZKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

OcBoeHMe NUCHUIUIMHBI O0YUYaIOIUMUCS C OTPAHMYEHHBIMH BO3MOYKHOCTSMU 310POBbSI
MOJKET OBITh OPraHW30BAHO KaK COBMECTHO C JPYTUMHU OOYYAIOUIUMHUCS, TaK MU B OTACIHHBIX
rpynnax. [Ipenmnonaratorcst cnenuaibHble YCIOBHS 7S OJIydyeHus: 00pa3oBaHusl 00y4aromuMHu-
Csl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI.

[Tpodeccopcko-nienarorn4eckuii cocTaB 3HAKOMUTCS C TICUXOJIOT0-(PU3NOIOTHYECKUMU
OCOOCHHOCTSIMU OOYYArOIIMXCs WHBAIUOB U JIUI[ C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3/10PO-
Bbs, UHJIMBUyaJbHBIMU NPOTpaMMaMH peadMIMTaluu WHBaIUAOB (npu Hamuuuu). [Ipun HEoO-
XOJUMOCTH OCYIIECTBIISICTCS JOMOJIHUTENIbHAS MOJACPKKa MPENoAaBaHusl ThIOTOPaMH, TMCUXO0-
JIoTaMH, COI[MAJIbHBIMU paOOTHUKAMU, MPOIIEIIIMMHU MTOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTCTBHM ¢ METOIMYECKUMU peKoMeHaanusMu Munoopuayku PO (ytB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIIoJIaraeTcs MCIOIb30BaTh COIMAIbHO-aKTHUBHBIC U Pe-
(JIeKCUBHBIC METOBI OOYYCHHSI, TEXHOJIOTUU COIIMOKYIBTYPHOU peabUIUTAIINY C IENbI0 OKa3a-
HUS NIOMOILY B YCTaHOBJIEHUH NOJIHOLUEHHBIX MEXJIMYHOCTHBIX OTHOLIEHUM C IPYrUMHU CTYJCH-
TaMU, CO3JaHIH KOM(POPTHOTO TICUXOJIOTHYECKOTO KIIMMaTa B CTyAeHUecKou rpynme. [logdop u
pa3paboTKa y4yeOHBIX MaTepUAIOB MPOU3BOJAATCSA C YUETOM MPEAOCTaBICHHS MaTepuaia B pas-
JUYHBIX (OpMax: ayAHalbHOM, BU3YAIbHOW, C WCIOJB30BAHUEM CIICIIHATBHBIX TEXHUYECCKHX
CPEICTB U MHPOPMAIIMOHHBIX CUCTEM.

OcBoenue nucuumuivHbl JuiamMu ¢ OB3 ocyliecTBisieTcss ¢ MCIOJb30BaHUEM CPEACTB
o0OydeHus O0IIero M CrenuaibHOro Ha3HauYeHUs (MEPCOHAIBHOTO U KOJUIEKTUBHOTO HCIIOJIB30-
BaHUs). MaTepualbHO-TEXHUIECKOE 00ECIICUCHHE MPEAyCMaTPUBACT MPUCTIOCOOICHUE ayTUTO-
puii k Hyx1am aun ¢ OB3.

®dopma MpoBeJEHUsI aATTECTAIMU ISl CTYJEHTOB-UHBAIN/IOB YCTAHABIMBACTCS C YUETOM
WHAUBUAYAIbHBIX TIcuXopu3nueckux ocodennocre. /s crynentos ¢ OB3 npexycmaTtpuBaet-
sl JocTyIHas (hopMa PEIOCTABIICHUS 3aJaHUH OIEHOYHBIX CPEJICTB, 3 UMEHHO:

- B T[IEYaTHOW WM DIIEKTPOHHOM (opme (s IUIl € HapYUICHUSIMH OIOPHO-
JIBUTATEIBHOTO ammapara);

- B IIe4aTHOM (hopMe WIIH PIEKTPOHHOM (opMe ¢ yBETHYSHHBIM MIPU(TOM U KOHTPACTHO-
CTBIO (JJIs1 JIUII C HAPYIIEHUSIMH CIIyXa, PEUH, 3pCHHUS);

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHus BCAYX (IS JTUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM C MHBAIMIHOCTHIO YBEJIMYHMBACTCS BpPEMsI Ha MOJATOTOBKY OTBETOB Ha KOH-
TPOJbHBIE BOMPOCHL. JIJi TakuX CTYIEHTOB MpeaycMaTpUBaeTCs AOCTYMHAs Gopma MpeaocTaB-
JICHUsI OTBETOB Ha 3aJ]aHusl, 3 UMEHHO:

- MIMCBMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIBIOTEPE (s JIUI] C HAPYIICHU -
MU CcllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB C MCIOIH30BAHUEM YCIYT aCCUCTEHTA (IS
JIUI] C HAPYIICHUSIMUA OMTOPHO-/IBUTATEIILHOTO aIlapara);

* YCTHO (IU1s1 JIULL C HAPYLIEHUSAMHU 3PEHUS], OTIOPHO-IBUTaTEIBHOTO anmnapara).

[Tpu HEOOXOAUMOCTH ISl 0OYUAIOIIUXCSl ¢ MHBATUIHOCTHIO MPOIEAypa OIEHUBAHUS pe-
3y/IbTaTOB O0YUEHHUS MOKET IPOBOJAUTHCSA B HECKOJIBKO JTAIOB.
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[Tpunoxenue 1

®OHJ OLIEHOYHBIX CPEJICTB?
0 JUCIHUILINHE

«IIEKTPOHUKA»

Hanpasienue noaroroBku 13.03.02 « DnexkTposHEepreTHKa U MIEKTPOTEXHUKA »

Hanpasnennocts (npoduin)

. DJIEKTPONPUBOJ U aBTOMATHKA
00pa30BaTeNbHON MPOTrPaMMBbI

KBanuduxarus BeimycKHUKA baxanasp
T'ox Hayasa moAroToBKHA 2020
(no yuebromy niamy)
dopma 00yueHust ouHas
Texnonorus 00y4eHus MpaouyuoHHas
Kypc Cemectp TpynoeMKoCTs, 3.€.
2 3 4
Bun npomexxyTouHOM aTTecTanuu ObecnieunBaroliee nojpasieacHue
«OK3ameny Kageopa «Ilpomviuinennasn snekmponurxay

’B JaHHOM IIPUIIOKCHUH MTPECACTABJICHBI TUIIOBBIC OLICHOYHBIC CPCACTBA. TIoaHBIN KOMILIEKT
OLICHOYHLIX CPCACTB, BKJ'IIO‘-IaIOH_[I/Iﬁ BCC BApHUAHTLI SaﬂaHI/Iﬁ (TeCTOB, KOHTPOJIbHBIX pa60T )51 I[p.),

npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 TIlepeyeHb MJIAHHUPYEeMbIX pPe3yJabTATOB 00y4eHHs MO JUCHUILIHHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMHU 00Pa30BaTeJIbHOI NPOrpaMMbl

Tabnuna 1 — KoMnereHIy 1 HHANKATOPBI UX TOCTHKCHUS

Kox u naumenoBaunue
KOMIIETEHIIN U

Nunukatopel JOCTHXKEHUS

[Inanupyemblie pe3ynbTaThl
00y4eHHS IO TUCIIUTLIINHE

[TpodeccronanbHbIe

OIIK-3 Cnocoben mpu-
MEHATh COOTBETCTBYIO-
mmit - pusnKkomareMaru-
YECKUM ammapar, MeTo-
Il aHAJIU3a U MOJEIIH-
pOBaHMsI, TEOPETUUECKO-
ro M DSKCIEPUMEHTAJIb-
HOT'O HCCII€I0BAHUS TIPU
pemieHun  mpodeccuo-
HaJIbHBIX 3a/1a4

OIIK-3.1 3naer ¢QyHmaMeHTaIb-
HbIC 3aKOHBI MIPUPOJIBI, OCHOBHBIC
¢dusnyeckue W MaTeMaTUYECKHE
3aKOHBI

OIIK-3.2 VMmeer npumeHsTh (u-
3MYEeCKHE 3aKOHBbl U MaTeMaThye-
CKHE€ METObI JJIsl PEeLICHUS 3a/1a4
TEOPETUYECKOI0 U MPUKJIIAIHOTO
Xapakrepa

OIIK-3.3 Bimageer HaBBIKAMH HC-
[I0JIb30BAHUS 3HAHUM (QU3MKU U
MaTeMaTUKU MPH PELICHUU IpakK-
TUYECKHX 3aJ]1a4

3HaTh  (U3MYECKHE  OCHOBBI
(YHKIMOHUPOBAHUS DIEKTPOH-
HBIX TPHOOPOB, MX XapaKTepH-
CTHKH, TapaMeTpsl ¥ OSKBHBa-
JICHTHBIE CXEMBI.

YMeTh pacCUUTHIBATH OCHOBHEIE
napaMeTphl  HOJYIIPOBOIHUKO-
BBIX MPHOOPOB M DIIEKTpHUE-
CKHE LIENH MPU UX UCIIOIH30Ba-
HUH.

Bnaners HaBeikamMu  BbIOOpa
Pa3IMYHBIX THUIIOB JIEKTPOHHBIX
HOJIYTIPOBOTHUKOBBIX ITPHOOPOB
B 3aBUCHMOCTH OT OCOOEHHO-
CTel MX MPUMEHEHHUSI.

Tabmuna 2 — [Tactiopt ¢oH/Ia OIIEHOYHBIX CPEJICTB

Konrposnpyemsie ®opmupyemass | HammenoBanue
pasneJibl (TeMbl) KOMIIeTeH Ul OLICHOYHOI0 IToka3aTe/n oeHKH
AUCHMITUHBI cpeaAcTBa
Paznen 1-5 OIIK-3 3amura nabopa- | ApryMEHTUPOBAaHHOCTb
TOPHBIX pabOT OTBETOB
Paznen 1-5 OIIK-3 Tect [IpaBMIIBHOCTH OTBETOB
Paznen 1-5 OIIK-3 PI'P [TosnHOTa ¥ IPaBMIIBHOCTH
BBITTOJIHEHUS 3a/1aHUS

1 Mertoanueckue MaTepHuaJlbl, ONpeaesolue NpoueIypbl OLeHUBAHUS 3HAHU,
YMeHM, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapaKTepPU3yoLue npouecc
(opMupoBaHusa KOMNIETEHIH

Metoanyeckre MaTepuaibl, ONPEAEISIONIMe MPOUEAYphl OLEHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIM) OIBITA JEATEIbHOCTH, MIPEICTABICHBI B BUJE TEXHOJIOIMUECKON KapThl IUCILIH-

winHbI (Tabuuna 3).

Tabmuna 3 — TexHoJornyeckas Kapra

HaumenoBanue | Cpokn IIxkana
Kpurtepun
OLICHOYHOI0 | BBINOJIHE- OLICHH-
OllcHUBaHUA
cpeacrea HUSA BaHUA
3 cemecTp

Ilpomescymounas ammecmauus 6 gpopme «IK3ameny
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HaumenoBanue | Cpokn Ixkana K
OIIEHOYHOTO | BBINOJIHE- OIleHU- purepum
OlleHNBAHMSI
cpeiacTBa HHUS BaHMsA
1 | JlabopatopHass | B TeueHue 5 Gas1oB 5 0ajuIoB — CTYIEHT IMOKa3aJl OTIMYHBIC
pabota 1 cemecTpa HAaBbIKM [IPUMEHEHHUS MOJIYYEHHBIX 3Ha-
2 | JlaboparopHas BTCUCHAC | HUI M yMEHUH Ipu peuieHun npodec-
pabora 2 cemecTpa CHOHAJIBHBIX 33714 B paMKaX YCBOCHHO-
3 | JlabopatopHas | B TeueHHE 5 saton | ° y4eOHOro MaTepHaia.
pabora 3 cemecTpa 4 Gama — CTYIEHT IOKa3all XOpPOIIHe
4 | JlaboparopHas | B Te4eHHUE 5 Gammop | PAEEIKHE NPUMEHEHHUS TTOJyYCHHBIX 3Ha-
pabota 4 cemecTpa HUI M yMEHUH IpU peuieHun mpodec-
5 | JlabopatopHas | B TeueHHE 5 Garon CHOHAJIBHBIX 33]]a4 B paMKaX YCBOCHHO-
pabora 5 cemecTpa ro yueOHOro Marepuasnia.
6 | JlaGoparophas | B Teuenue £ 6 3 Oamra — CTYACGHT IIOKa3all YIOBIIE-
pa6ora 6 cemecTpa alIOB | tpopuTeNbHOE  BAJEHHE  HABBIKAMHU
7 | JaGoparopuas | B TeucHue E s NPUMEHEHHS TOJyYCHHBIX 3HaHUH W
pa6ota 7 cemectpa AIOB | yMenuit pu pelenud npodeccroHab-
8 | JlaGoparopHas | B Teuenue HBIX 3a/1a4 B pPaMKax YCBOCHHOTO yueO-
pabora 8 cemecTpa HOTO Marepunaa.
2 Gajta — CTYZIEHT MPOJEMOHCTPUPOBAI
5 6amioB | HEIOCTATOYHBI  YpPOBEHb  BIIAJICHUS
YMEHUSMHU W HaBbIKAMH TIPU PEIICHUH
npoeCCHOHANBHBIX 3a7ad B paMKax
YCBOEHHOT'O Y4eOHOI0 MaTrepuara.
9 Tect B TeueHue | 5 OammoB |5 6amnoB — 91-100 % mpaBHIIBHBIX OT-
1o pasjueiy 1 ceMecTpa BETOB — BBICOKMI YPOBEHb 3HaAHUM;
10 | Tecr B TeueHue | 5 6amioB 4 6anmnoB — 71-90 % npaBUIIBHBIX OTBE-
1o pazjeny 2 ceMecTpa TOB — JIOCTATOYHO BBICOKHH YPOBEHBb
11 | Tecr B Teuenre | 506amiop | 3HaHUA;
1o pasneny 3 cemectpa 3 6amnoB — 61-70 % mpaBWIBHBIX OTBE-
12 | Tecr B TedeHne | 56amiop | TOB — CPCJAHUH YPOBEHb 3HAHHI;
1o pasueny 4 cemecTpa 2 6amioB — 51-60 % npaBUIIBHBIX OTBE-
13 | Tect B Teduenue | 5 6amior TOB — HU3KUI YPOBEHb 3HAHUIA;
110 paszeny 5 cemecTpa 0 6amnos — 0-50 (Vuo TPaBUJILHEIX OTBE-
TOB — OYE€Hb HU3KUH YPOBEHb 3HAHUHN
14 | «PI'P» B Teuenue | 35 6aminoB | 35 GamwioB — CTYAEHT MOKa3zal OTIWY-
cemecTpa HbI€ HABBIKM TPHUMEHEHUS MOITYYSHHBIX

3HAHUM U YMEHUHU INpU PELIEHUU IIPO-
(eccroHaNbHBIX 33/1a4 B paMKax yCBO-
€HHOIo yueOHOro MaTepuasa.

20 6ayI0B — CTYJIEHT MOKa3all XOpoLIne
HaBBIKM NPUMEHEHHs MOJIyYeHHBIX 3Ha-
HUN W YMEHUH NpH peleHuu mnpodec-
CHOHAJIbHBIX 3a/1a4 B paMKax YCBOEHHO-
ro yueOHOro mMarepuasa.

10 Gayu1 — CTYJEHT MOKa3ajl yIOBJIETBO-
pUTENIbHOE BJAJICHUE HAaBBIKAMU IpPHU-
MEHEHUS! TOJYyYEHHBIX 3HAHUM U yMme-
HUI TpU peleHuH NpoQecCuoHaTbHBIX
3aJjady B paMKax YCBOGHHOTO Y4eOHOTo
MarepHaa.

0 6amIoB — CTYIEHT MPOAEMOHCTPUPO-
BaJl HEJOCTATOYHBIH YPOBEHb BIIAJCHUS
YMEHUSMH W HaBbIKAMHM TpPU pEIICHUH
MpoECCHOHANIBHBIX 3a7]a4 B paMKax
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HaumenoBanue | Cpokn Ixkana
Kpurepun
OLICHOYHOI0 | BBINOJIHE- OLlIeHH-
OLlCHUBAHUS
cpeacTBa HHUS BaHMS
YCBOEHHOT'O Y4eOHOI0 MaTrepuara.

Texymmii KOHTPOJIb: - 100 6annos -
DK3aMeH: - 50 GamoB -
HUTOTIO: - 150 6annos -

Kpurepuu onieHKH pe3yibTaTOB 00y4eHHs MO JUCIUTLINHE:

0 — 64 % OT MakCUMAaJIbHO BO3MOYKHOW CyMMBI 0aJUIOB — «HEYOBJICTBOPUTEILHO» (HEIO-
CTaTOYHBIA YPOBEHbB ISl IPOMEKYTOUHOM aTTECTAI[MH IO JUCLUIUINHE);

65 — 74 % oT MakCUMaJIbHO BO3MOXHON CYyMMBbI 0aJlJIOB — «yJOBJIETBOPUTEILHOY (TIOPOTO-
BBl (MUHUMAJIBHBIN) YPOBEHbD ),

75 — 84 % oT MaKCUMaJIbHO BO3MOXHOM CYMMBI OaJlJIOB — «XOpPOILOY (CPeIHU YPOBEHbD);
85 — 100 % ot MakcUMaIbHO BO3MOKHOW CyMMBI 0aJIOB — «OTIMYHOY (BBICOKUH (MaKCH-
MaJIbHBIN) YPOBEHB)

2 TumnoBble KOHTPOJIbHBbIE 32IaHUSI HJIH HHBbIE MaTepHaJIbl, HE00X0AUMBbIE J1JIsI
OLICHKHU 3HAHUI, YMEeHHM i, HABBIKOB U (UJIH) ONBITA AeATEJbHOCTH,
XapakTepusyoume npouecc popMupoBaHUA KOMIETEHIUH B X0/1e 0CBOCHHS
o0pa3oBaTe/IbHOM NPOTrPaMMBbI

2.1 3apanus 1JIA TeKYIero KOHTPOJIsl yCleBaeMOCTH

2.1.1 3aganus ajs 1ad0paTopHbIX padoT

JlaboparopHas pabota Ne 1 (peanusyercs B opMe MpaKTUIECKON MOATOTOBKM) - Hccie-
006aHUe BLINPAMUMENbHBIX NOJLYNPOBOOHUKOBLIX OUOO08

1) O6bsacHUTE BHIMPSIMIISIIOLICE ACHCTBUE p-N-TIepexoa.

2) CpaBuaute BAX p-n-niepexosa 1 peaibHOT0 BBITPSIMUTEIBHOTO U0/,

3) Uem paznuuarorcst BAX repMaHUEBBIX U KPEMHHUEBBIX THOIOB?

4) BiiusiHue Temieparypsl ¥ KOHIIEHTpanuu npumeceit Ha BAX nuona.

5) KakoBbl OCHOBHBIE 00J1aCTH TPUMEHEHUSI HMOI0B?

6) HazoBuTe OCHOBHBIC TapaMETPhI TOIYIIPOBOTHUKOBBIX THOIOB.

JlabopaTtopHas padota Ne 2 (peasniuzyercsi B hopMe MPAKTUUECKOMN MOATOTOBKH) - Hccne-
dosanue noaynpo8oOHUKOBLIX CIMAOUIUMPOHO8

1) HazoBuTe OCHOBHBIE BU/IBI MPOOOEB P-N-TIEPEXOI0B.

2) Pacckaxute; kakue (pU3NYECKHE MPOLECCHI OMPEACISIOT (GOPMY XapaKTEPUCTUKH CTa-
OMITUTPOHA HA Pa3HBIX y4acTKax.

3) OT vero 3aBUCUT HAMpsHKEHHE POOOst?

4) Kak HaiiTH TemrepaTypHblii Ko3(hGHIUEeHT HanpshkeHus cradbunn3annu? Kakoit 3Hak
OH MMEET JJIsl pa3HbIX BUIOB Ip0o00s?

5) IIpuBectu cxemy BKIIIOUYEHUS CTAOMIINTPOHA.

JIaGoparopHas pabota Ne 3 (peanuzyercs B popme NpakTHUECKOil MOAroTOBKM) - Mccie-
008aHUE CMAMUYECKUX XAPAKMEPUCMUK U PUSULECKUX NapamMempo8 MANOMOUHO20 OUNONAPHO-
20 mpanzucmopa ¢ O3

1) OOBsCHUTE YCTPOMCTBO U MPHUHIIMIT ACHCTBUS TPAH3UCTOPA.

2) IlpuBenute KapTUHY paclpe/eieHHsi HEOCHOBHBIX HOCHTENCH B 0a3ze TpaH3UCTOpa B
3aBHCUMOCTH OT peKuMa paboTHI.

3) HazoBute cocTaBisomye TOKOB 3JIEKTPOJOB TPAH3UCTOPA.

4) HazoBuTe cTaTHYECKUE MapaMeTPhl TPAH3UCTOPA, OOBSICHUTE UX (PU3MUSCKUN CMBICI.

5) Haueptuth cxemy BKIIOUeHHMs TpaH3ucTopa ¢ OO
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6) OOBSICHUTH YCUIIUTENbHBIE CBOMCTBA TPAH3UCTOPA, BKIIOUEHHOT'O 110 CXEME C 00IIUM
SMUTTEPOM.
7) N3o6pasure BAX tpansucropa st cxembl ¢ OO, 00bACHHUTE UX.

JIaboparopHast pabota Ne 4 (peanuzyercs B (hopMe MPaKTUIESCKON TOTOTOBKH) - HMcce-
0osanue CmamuiyecKux XapaKmepucmux u pusuieckux napamempos MaioMouwHo20 OUnoJsApHo-
2o mpansucmopa ¢ OB

1) HauepTtuth cxemy BkItoucHHs Tpaunsuctopa ¢ Ob

2) Nzo0paszure BAX tpansucropa aist cxem ¢ Ob o0bsicHUTE UX.

3) OOBACHUTD yCUITUTENbHBIE CBOMCTBA TPAH3UCTOPA, BKIFOUYEHHOTO MO cXeMe ¢ 001Ieit
0a3oil.

4) Kakue CyIecTBYIOT CHCTEMbl MAJIOCUTHAIBHBIX [TApaMETPOB U B YeM IPEHMYIIECTBA
cucreMsl h - mapameTpoB?

5) Kak BBIMISAAMT SKBUBATICHTHAS CXeMa TpaH3UCTOpa B cucteMme h - mapamerpos?

6) OOBsicHUTE BIMSHUE TEMIIEpaTypbl Ha paboTy TpaHzucropa B cxemax ¢ Ob u OD.

Jlaboparophast pabota Ne 5 - Hccredosanue nonesoco mpansucmopa
1) Onpenienenue noyieBbIX TPAH3UCTOPOB, UX OTIMYKE OT OUIIOJISPHBIX
2) YCTpoiCTBO M NIPUHLMUII AEWCTBUS [T0JIEBOTO TPAH3UCTOPA C YIPABJIAIOIIUM P — N- 1ie-
PEXOAOM.
3) IloneBoii TpaH3UCTOP C YIPABISAIOLIUM P — N — IEPEXOJIOM, €r0 OCHOBHBIE XapaKTepu-
CTHKU U IapaMETPHI.
4) YcTpoHCTBO U MPUHLIMII JEHCTBHS OJEBOIO TPAH3UCTOPA C
M30JIMPOBAHHBIM 3aTBOPOM M BCTPOCHHBIM KaHAJIOM, €r0 XapaKTEPUCTUKU
5) YcTpoilcTBO M NpUHLMIT IEUCTBHUS [T0JIEBOTO TPAH3UCTOPA C
M30JIMPOBaHHBIM 3aTBOPOM M MHyLIUPOBAHHBIM KaHAJIOM. €70 XapaKTEPUCTUKU
6) DKBUBAJICHTHAs CX€Ma 3aMEIICHUS TTOJIEBOTO TPAH3UCTOPa

JlaboparopHast padota Ne 6 (peanusyercs B (hopMe MPAKTUISCKOW TIOJATOTOBKH) - Hccie-
006aHUe mupucmopa

1) Ha3oBUTE OCHOBHBIC THITBI TAPHCTOPOB M OOBSICHUTE MPHHIIUIT UX JCHCTBUSI.

2) KakoBbI OCHOBHBIE TAPaMETPbl THPUCTOPOB?

3) IlepeuncnuTh U MOSCHUTH CLIOCOOBI MTEPEBOJIa TUPUCTOPA M3 3aKPBITOTO COCTOSIHUS B
OTKPBITOEC

4) TlepeuncnuTh U OOBSICHUTH XaPAKTEPUIYIOILIHNE U TPEICIbHO-IOMYCTUMBIE TTAPAMETPBI
TUPUCTOPOB IO IEMH aHOa

5) PaccMoTpuTe BOJNBT-aMIEpPHBIC XapaKTEPUCTHKH THPHCTOPA C TOYKH 3pCHUS (pusnde-
CKHUX IMPOIECCOB, MPOTEKAIOIINX B CTPYKTYpE THUMA N-p-N-p?

6) B yeM cocTosT mpenumyIecTBa THPUCTOPA TIepe]] THHUCTOPOM

7) KakoBbI KOHCTPYKTHBHBIEC OCOOEHHOCTH THPUCTOPOB?

JlaGopatopHas pabota Ne 7 - Hccnedosanue nonynpo8ooHUKo8bix pomonpuemHuKos
1) OObsicHUTE, YTO TaKoe (HOTONPOBOTUMOCTh
2) ¢otoranpBannueckuii 3¢ dexT.
3) dotommon: GOTOAMOTHBII PEKHIM, XapPAKTEPUCTUKH, TApAMETPHI.
4) ®dotoauon: GOTOraIbBaHUUECKHI PEXKUM, XapAKTEPUCTUKH, TAPaAMETPhI
5) ®otoTpaH3UCTOP NPUHIUT JICHCTBUS, XapaKTEPUCTUKH, TApaMETPhI

JlaGopatopHas pabota Ne 8 - Hccrnedosanue OuoOHbIX 1 MPAH3UCMOPHBIX ONMPOHO8
1) [MoaynpoBOHUKOBBIC U3TyYaTEIN: YCTPOUCTBO, IPUHIIMIT ICHCTBHUS, XapaKTEPUCTHKU
U MapaMeTpbl
2) CaoiicTBa U 00J1aCTH TPUMEHEHUS AUOJHBIX ONTPOHOB
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3) OnTpoHbl, UX Pa3HOBUIHOCTH.

4) TlpuHnmm nercTBHsI, BXOIHBIE U BBIXOIHBIE TTAPAMETPhI ONTOMAp.

5) TpeGoBanusi, pebSABIsIEMbIE K JIEMEHTaM ONTPOHA: U3ITy4aTet0, ONTHYEC- KO-
My KaHaly, GOTONPUEMHHUKY.

2.1.2 PacueTHo-rpaduueckasi padora

Tema: «Pacuer nmapamerpoB p-n nepexona u BAX nmoiynpoBoJHUKOBOTO 1H0/a, BIUSIHUE
temnepaTypbl Ha BAX ».

Bapuants! Ha PI'P BeIIaeT npenopasarens.

3agaya 1. OnpenenuTs BBICOTY MOTEHIMAIBHOIO 0apbepa ¢, ,BO3HUKAIOLIErO IpHU 00-

Pa30BaHUU HJICATBHOTO AJIEKTPOHHO-ABIPOYHOTO EPEX0/ia B COCTOSIHUN PAaBHOBECHSI.

3agaya 2. OmnpenenuTh MUPHHY JIEKTPOHHO-ABIPOYHOTO Hepexoga Og U pa3Mepsl
00€IHEHHBIX CIIOEB p- U N- obnactei (Spo , Ono) B COCTOSHHU PABHOBECHS.

3amaya 3. OmpenenuTh BBICOTY HOTCHUHAIBHOTO Oapbepa, MIMPHUHY 3JIEKTPOHHO-
JBIPOYHOIO Hepexosa O U pa3Mepsl 00eTHEHHBIX CIIOEB p- U N- obnacteil ( O, , On ) IpH mojaue
Ha [epexo]l BHEIIHEro HanpspkeHus U.

3anaya 4. Paccuutars GapbepHyto Cs EMKOCTD IIEpexo/ia IpU BHEIIHEM HamnpsbkeHuu U.

3anava 5

1) JaTe XapakTEepUCTUKY TUOJA.

2) BeinucaTh U3 CipaBOYHUKA OCHOBHBIE TapaMETPBhI:

Unp = pu Inmpmax =
[ ob6p = npu Uobp. max =
Pcp = t max =

3) IloctpouTs (Ha MUIIUMETPOBKE) BOJIBT-aMIEpHYIO XapakTepuctuky (BAX) muona
utst Temrieparypbl t=25 C it 3aaHHOro 1uoa.

ITpu noctpoennn BAX npsimble 1 0OpaTHbIE BETBU XapaKTEPUCTUK PACIIONOKUTH B OJ1-
HOUW CHCTEME KOOPAMHAT.

4) Ilo BOBT-aMIIEPHOM XapaKTEPUCTUKE ONPEACTUTh

conpoTuBieHne npssMmoMy ToKy (Rmp) npu Hanpsbkennu Uy, Ha JmHelHOM ydacTke BAX
U CONPOTUBIICHUE 00paTHOMY TOKY (R0oOp) nmpu oOpaTHOM HanpsKEHUH

5) Iuddepennnanbabie CONPOTUBIEHHS (yg) U KpyTU3HY (S) npsamoi BetBun BAX nis
HanpsokeHus Uy,

2.2 3apanus 1JIs MPOMEKYTOYHOM aTTecTaAllUH

KoHTpoJibHBIE BONIPOCHI K IK3AMEHY

CoOcTBeHHbBIE U TPUMECHBIE MOJIYTIPOBOAHUKH, UX TPOBOIUMOCTbD.

Hpeiid u nuddy3us HocuTenel 3apsaa.

Ob6pa3zoBanue p-n-nepexona. Ilepexon B paBHOBECHOM COCTOSIHUU

IIpoueccsl B p-N-miepexo/ie Ipy Mojaye BHEUIHETO HAIIPSKEHUS.

Bonber-amnepnas xapakrepuctuka (BAX) p-n-mepexona. IIpoGoii mepexona. Bujsl

npooos.

6. Pa3HOBHJIHOCTH MOJYNPOBOAHUKOBBIX AMOAOB. [IpuHIMIT JeiicTBUS, OCHOBHBIE Mapa-

METPbI 1 XapaKTEPUCTUKHU BHIMPSIMUTEIBHBIX TUOIOB U CTAOMIIUTPOHOB.

Emkoctu p-n-nepexozna. Bapukan

bunonspnsie Tpansucrops (BT): ycTpoiicTBO, MpUHIUI AEHCTBUS, PEKUMBI paOOTHI.

9. Cxewmsl BkitoueHusi bT, OCHOBHbIE CTaTHUECKUE XAPAKTEPUCTUKH U ITapaMeTphl B CXe-
Me ¢ ootuM amutTepoM (09),

10. ocHOBHBIE CTaTUYECKHUE XAaPAKTEPUCTUKU U MapaMeTphl B CXeMe C OOLIMM SMHUTTEPOM
(OB),

agrwbdE

c N
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11. BnusHHE TeMIepaTypbl Ha CTATUYECKUE XapaKTEPUCTUKU OUTIOISIPHOTO TPAH3UCTOPA .

12. bumossipHble  TPaH3UCTOPHI KAaK JIMHCHHBIN ueThipexmomocHuk. Cucrema h-
napaMeTpoB, CXeMa 3aMelleHusi TpaH3ucropa B h-mapamerpax. Onpexpenenue h-
IIapaMeTPOB 10 XapaKTEPUCTUKAM TPaH3UCTOPA.

13. TloneBble TPaH3UCTOPHI C YIPABISAIOMKM P-N-TIEPEX0A0M: YCTPOHCTBO, MPUHLIUT JEHi-
CTBUS, OCHOBHBIE XapaKTEPUCTHKH, IIapaMETPBbI, CXeMa 3aMEUICHMS, BIMSHUE TEMIIe-
paTypsl.

14. TloneBble TPaH3UCTOPHI ¢ M30JUPOBaHHBIM 3aTBOpoM (MJIII-TpaH3uCTOpHI): YCTPOWA-
CTBO, IIPUHIIUI ACUCTBUA U XapakTepucTuku M/III-TpaH3ucTOpOB ¢ MHAYLUPOBAaHHBIM
Y BCTPOCHHBIM KaHAJIOM.

15. Tupucropsl: ycTpOHCTBO, NPUHIUI ACHCTBUS, XapaKTEPUCTUKHU, IaPAMETPBI, CLIOCOObI
BBIKJTFOYCHHS.

16. Cumucropsl: ycTpoHCTBO, IPUHIMII ACHCTBUS, XapaKTEPUCTUKH

17. Ceroauoasl: yCTpPONCTBO, IPUHLIMII JAEHCTBUS, XapaKTEPUCTUKU
18. momynpoBOAHUKOBBIE (DOTOAIEKTPUUECKUE TPUOOPHI.
19. OnrpoHsIL. yCTpOICTBO, MPUHLUT JEHCTBUSA, XapaKTEPUCTUKU

TunoBkle 3K3aMeHALIMOHHBIE 32aYH
1. OOpatHbIil TOK HACHIICHUS UIeaabHOro repmanueBoro auoaa npu 7' = 300 K cocras-

aset |y =30 mMKA. Haiitu conpoTuBienue quona nocTosHHOMY ToKy Rg 1 nuddepennuansHoe

CONPOTHUBICHUE Iyyyq, TIPH IPSIMOM M OOPAaTHOM HANPSDKEHHUsIX, paBHbIX 0,2 B.

2. OOpatHblil Tok HachlmeHus pP-n-nepexoga |, =1 MxA mpu T = 300 K. Onpenenurs

COTPOTHUBIICHUE MEPEX0a MOCTOSHHOMY TOKY U AuddepeHimaibrHoe COIPOTUBICHUE MTEpexo/ia
IpY IPSIMOM U 0OpaTHOM HAaIPsDKEHMSX, paBHBIX 150 MB.
3. OOpaTHblii TOK HACBHIIEHUS HAeaIbHOro P-N-mepexona mpu temmeparype 7' = 300 K

paBeH 2 10~ A. Haiiru: a) TOK, TEKYILIUI npu npsMoM HanpsbkeHuu, pasHoM 0,1 B; 6) compo-
TUBJICHUE U0Ja IOCTOSIHHOMY TOKY M Ju(depeHIaabHOe CONPOTUBICHNE NTPH MIPSIMOM U 00-
paTHOM HampsbKEeHUsX, paBHbIx 0,3 B.

4. P-n-mepexon umeer npsimoii Tok 0,8 A mpu npsimom Hanpsbkenuu 0,3 B u remneparype
okpyxkaroment cpeasl 7' = 35° C. Onpenenuth: a) 0OpaTHBIA TOK HackImeHus; 0) nuddepeniu-
JIbHOE COINPOTHUBIIEHUE Nepexoa npu npssmoM Hanpspkenuu 0,2 B; B) nuddepenunansruoe co-
IIPOTUBJICHHE MTepexo/1a Ipu 0OpaTHOM HanpsbkeHuu 1 B.

5. OOparnslii Tok Haceienus |y p-n-nepexona npu 7 = 300 K pasen 10712 A, [Ipn mo-

BBIIIEHUHU TeMmriepaTypsl Ha 75 ° C o6paTHBINA TOK HACHIIEHHS YBEIMYUICS B 10° pa3. Ompene-
JIUTh HaIIPSDKEHUE Ha MepexXoe PU KOMHATHOM U MOBBILICHHON TEMIIepaType, €CIIH NMPSIMON TOK
yepes Hero | = 5 MA.

6. Hzobpasute BAX naeanbHoro p-n-nepexoja. 3/1€ch k€ HAUEPTUTE pEaIbHYIO Xapak-
TEPUCTHKY MO0JIa U OOBSICHUTE PA3InUMs MEXKIY STHUMHU JBYMs KpUBBIMHU. Berunciure nugge-

PEHIMATBHBIC CONPOTUBICHUS [y, p-N-TIEPEXoza NpH TOKE 1 =0,01; 0,05; 0,1; 1,0; 2,0; 5,0 m
10,0 MA. Temnepatypa T = 300 K, oOpaThblii Tok Hacbimenus |y = IMkA. OcHOBBIBasCh Ha MO-
JIy4CHHBIX 3HAYCHHSX COIPOTUBIICHNUS [y, TPU PAasIMYHBIX TOKax |, 06CyxuTE BO3MOKHOCTH

IIPAaKTUYECKOr0 UCIIOIb30BAHU IUO/A KaK DJIEMEHTA C YIPABIIEMON ITPOBOAUMOCTBIO.

7. Jluoxpl, cCMelIeHHbIE B 00paTHOM HampaBJICHUH, YacTO UCMOJIb3YIOT B Ka4ecTBe IMepe-
MEHHBIX KOHJEHCATOpOB. BrlumciuTe, Kak yMeHbIIaeTcsl OapbepHas eMKOCTh JUOJIa C PE3KUM
MIEPEX0JI0M IIPU YBEJIMYEHUN MOJYJISA HAIIPSOKEHUs CMelleHuss Ha 1 B, ecim u3BeCTHO, 4TO Npu

U=5B, Cgyp =20 nb.
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8. Y momynmpoBOAHHKOBOTO AHOAA RHp =25 Owm; R06p =2,5 MOwm; C = 120 n®. Omnpe-

JACIINTD: a) Ha KaKOM 4aCTOTE €EMKOCTHOE COIIPOTUBJICHHUEC CTAHCT PAaBHO R " BCJIICACTBHUEC 3TO-

00p
ro MPOU30UJIET 3aMETHOE YBEIIMUeHHEe 00paTHOTO TOKa (HO OH Bce elle OyaeT MayibiM); 0) Ha Ka-
KO 4aCTOTe EMKOCTHOE CONPOTHBICHUE CTAHET PaBHO R, M IPOM30OMIET Pe3Koe yXyIlIeHne

BBIITPSMIISIOLLIETO JEHCTBUS THOJA.

9. T'epmaHueBbIi P-N-TIEpPEeX0l UMEET OOPATHBINM TOK HACKHIIMICHUS 5 MKA, a KPEMHUEBBIH
Mepexo/] TAKMX JKe pa3MEepOB UMEET OOPATHBIN TOK HACHIIIICHUS 10" A. Beruncauts u CpPaBHUTH
npsMble HanpspkeHus Ha nepexonax npu 7' = 325 K u Toke 0,2 A. ConpoTtusienuem 6a3bl mpe-
HeOpeUb.
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JIucer perucrpauuu udmenenu k PIT{

/a

KomnunuectBo
CTpaHMUI]
N3MCHCHUA

OcHOBaHME BHECEHU
W3MEHEHUS

Iloamuce
pa3paboTunka
PII

BocnuratensHast pabota o0yyaromumxcs.
OcHoBanue: @Dedepanvublii 3aKOH OM
31.07.2020 N 304-@3 "O snecenuu uzmenenuii 6
Deoepanvruiii 3axon "O6 obpazosanuu 6 Poc-
cutickou @edepayuu” no sonpocam socnumarus
ooyuarowuxcs"

[TpakTudeckas MOArOTOBKA 00YYaIOIIHXCA.
OcHoBanue: [Ilpuxaz Munucmepcmea Hayku u
svicuie2o oopasosanus Poccutickoii @edepayuu,
Munucmepcmea npoceewenus Poccutickou @e-
oepayuu om 05.08.2020 2. Ne 885/390 "O npax-

muueckol nod2omoske ooyuarowuxcs'"
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